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DETAILED ACTION 

Claim Objections 

1 . Claim 5 objected to because of the following informalities: "Schottky" is spelled 
"Shottky". Appropriate correction is required. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

3. Claim 8 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

Regarding claim 8, the phrase "for instance" renders the claim indefinite because 
it is unclear whether the limitation(s) following the phrase are part of the claimed 
invention. See MPEP § 2173.05(d). 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

5. Claims 1-2 and 4-7 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Unal et al ("Spectral response of porous silicon based photovoltaic devices"). 

Regarding claims 1 and 6, Unal etal teaches a junction, in particular for 
photovoltaic cells, optical sensors or the like, comprising a layer made of a first 
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microporous or nanoporous material (Fig. 1) chosen among silicon (page 3548/col. 
1/paragraph 4), gallium antimonide or gallium arsenide, and a layer made of a second 
material chosen between a metal or a semiconductor (page 3548/col. 2/paragraph 3), 
deposited onto the layer made of said first porous material, characterized in that the 
pores of the layer made of said first material are at least partially filled with the aforesaid 
second material (page 3548/col. 2/paragraph 3). 

Regarding claim 2, Unal et al teaches all of the limitations as stated above. 
Regarding the method limitation of the second material is deposited onto the pores of 
the first material by means of electrochemical deposition techniques, the examiner 
notes that even though a product-by-process is defined by the process steps by which 
the product is made, determination of patentability is based on the product itself. In re 
Thorpe, 777 F.2d 695, 227 USPQ 964 (Fed. Cir. 1985). As the court stated in Thorpe, 
777 F.2d at 697, 227 USPQ at 966 (The patentability of a product does not depend on 
its method of production. In re Pilkington, 411 F.2d 1345, 1348, 162 USPQ 145, 147 
(CCPA 1 969). If the product in a product-by-process claim is the same as or obvious 
from a product of the prior art, the claim is unpatentable even though the prior product 
was made by a different process.). 

Regarding claim 4, Unal et al teaches all of the limitations as stated above. Unal 
et al also teaches a photovoltaic cell, characterized in that it comprises a junction 
(abstract). 

Regarding claim 5, Unal et al teaches all of the limitations as stated above. Unal 
et al also teaches a cell, characterized in that the first material is porous silicon and in 
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that the surface of porous silicon is covered with metal nanoclusters (page 3548/col. 
2/paragraph 3), which carry out at the same time the Schottky junction and the 
conductive layer required for transmitting the general charge to exploiting means (Fig. 
1)- 

Regarding claim 7, Unal et al teaches all of the limitations as stated above. Unal 
et al also teaches a process, characterized in that said first material is obtained by 
anodization in a bath of hydrofluoric acid (page 3548/paragraphs 4 and 5). 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

8. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Unal et al 
("Spectral response of porous silicon based photovoltaic devices"), as applied to claim 1 
above, in view of Carlson et al (US 4142195). 
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Regarding claim 3, Unal et al teaches all of the limitations as stated above. 
However, Unal et al does not explicitly teach an ITO layer deposited above the layer 
made of the second material. 

Carlson et al teaches a junction, characterized in that an ITO layer is deposited 
above the layer made of the second material (Fig. 1/part 24, col. 4/lines 25-35). Carlson 
et al also teaches that it is well known in the art that the addition of an antireflection 
layer of proper thickness will increase the solar radiation traversing the metallic film and 
entering the device (col. 4/lines 10-25). 

Unal et al and Carlson et al are of analogous art because they both teach the use 
of Schottky junctions in photovoltaic devices (Carlson et al col. 1/lines 20-25, Unal et al 
abstract). It would be obvious to one of ordinary skill in the pertinent art at the time of 
the invention to use the ITO layer deposited over the Schottky junction in Carlson et al 
in the photovoltaic device disclosed in Unal et al for the purpose of increasing the solar 
radiation traversing the metallic film and entering the device. 
9. Claims 8-1 0 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Unal et al ("Spectral response of porous silicon based photovoltaic devices"), as applied 
to claims 6 and 7 above, in view of Lin (US 4990988). 

Regarding claim 8, Unal et al teaches all of the limitations as stated above. Unal 
et al also teaches a process, characterized in that said first porous material is obtained 
by anodization, with an electric current of about 10 mA/cm2 (Table 1). However, Unal 
et al does not explicitly teach after a normal anodization step a solution of a metal 
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compound is introduced into the bath, which penetrates into the pores of the first porous 
material and gives rise to the reduction of the metal, on the first material. 

Lin teaches a process, characterized in that said first porous material is obtained 
by anodization (col. 2/lines 30-40), with an electric current of about 10 mA/cm2 (col. 
3/lines 20-30), and in that after a normal anodization step a solution of a metal 
compound is introduced into the bath, which penetrates into the pores of the first porous 
material and gives rise to the reduction of the metal, on the first material (col. 3/lines 28- 
50). Lin also teaches that the metal can be deposited by any other deposition technique 
that is capable of depositing metal on the walls of the pores with about 5 to 20 nm 
diameter (col. 3/lines 45-50). 

Unal et al and Lin are of analogous art because they both teach Schottky 
junctions. It would be obvious to one of ordinary skill in the pertinent art at the time of 
the invention to use the anodization followed by electroplating process of Lin in 
producing the device in Unal et al for the purpose of saving time by using the current 
solution as a base for the electroplating process. Since other metallization processes 
(such as evaporation or sputtering) would require the device to be taken out of the bath 
and dried off, the use of electroplating would effectively eliminate these steps. 

Regarding claims 9 and 10, modified Unal teaches all of the limitations as stated 
above. Regarding the limitations of the metal reduction is favored by inverting cell 
polarity during the final step of the process and the substrate made of the first material 
is made completely porous, with through pores, and a cathode and an anode are 
arranged after and before the substrate, in order for the electroplating process to work, 
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these steps must occur. It is therefore inherent that these steps must take place when 
implementing the electroplating process as disclosed in Lin. 

Conclusion 

1 0. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ALEXANDER S. TUMMINELLI whose telephone 
number is (571)270-3878. The examiner can normally be reached on Monday- 
Thursday, 7:30am-5pm EST, Alt. Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Basia Ridley can be reached on (571)272-1453. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



AST 



/Basia Ridley/ 

Supervisory Patent Examiner, Art Unit 4145 



